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Abstract
Objective: This paper reports the distribution and determinants of body mass index
(BMI) and obesity in Tirana City (Albania).
Design: Cross-sectional survey conducted in mid-2001.
Setting: Tirana City.
Subjects: One thousand one hundred and twenty adults aged 25 years and over
(response rate 72.7%), selected using multi-stage cluster sampling.
Results: Over three-quarters of male and female respondents had an excess body
weight. The overall population prevalence of obesity in Tirana was estimated to be
22.0% in men and 30.9% in women. Obesity affected both genders (age-standardised
prevalence in males 22.0%, females 30.9%; age-adjusted odds ratio (OR) 1.89; 99%
confidence interval (CI) 1.33–2.67) and all age groups, but most particularly
middle-aged women. The age-standardised overall prevalence of central obesity was
21.6% in men and 29.4% in women (age-adjusted OR 1.58; 99% CI 1.11–2.25),
increasing with age ðP , 0:01Þ: In women, the likelihood of being obese was
inversely related to educational achievement (trend P ¼ 0:001) and alcohol
consumption (trend P ¼ 0:009). Income, smoking and leisure-time physical activity
were not associated with obesity.
Conclusions: Excess weight and obesity are major public health problems in the adult
population of Tirana, but most particularly in middle-aged women. The high obesity
prevalence observed along with the recent decrease in physical activity, dietary
changes and increase in smoking prevalence make it probable that there will be
substantial increases in many non-communicable diseases in Albania in the coming
decades. Health promotion strategies are needed that prevent excess weight gain in
the Albanian population.
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Overweight and obesity have become so common
throughout the world that they are slowly replacing the
more traditional health problems of malnutrition and
infectious diseases as significant causes of poor health1.
The World Health Organization (WHO) has predicted that,
by the year 2025, about 300 million people in the world are
likely to be obese2.
It is now generally accepted that obesity is an important
risk factor for many chronic diseases and that it is strongly
associated with total mortality rates. Individuals whose
body mass index (BMI) is greater than 30 kg m22 (the
standard definition of obesity3) would typically experi-
ence more than twice the risk of death compared with
people of average weight4–6. More specifically, obesity
has been shown to increase the risk of hypertension7,
cardiovascular disease8,9, stroke10, certain cancers11,12 and
diabetes mellitus13,14.
In Albania, a country that is experiencing a major
transition process, little information is available on the
prevalence and determinants of obesity. Albania was
isolated from developments elsewhere in Europe for most
of the twentieth century. Before 1990, the levels of
physical activity were high, agriculture was unmechanised
and highly labour-intensive, the few cars in the country
were reserved for senior officials, and diet was based on
what could be produced locally. Albania’s isolation
changed dramatically in 1991 with the first democratic
elections. In the following decade the country opened up
rapidly to Western influences. Car ownership increased
and Western foods became widely available, especially in
cities. Consequently, dietary patterns have changed and,
for many, physical activity has decreased. These recent
increases in urbanisation and socio-economic status,
reduced physical activity level and dietary changes are
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likely to have impacted on the prevalence of obesity15.
Knowledge of the current prevalence of obesity in Albania
is thus important, particularly as the prevalence of non-
communicable diseases such as type 2 diabetes seems to
have increased sharply in recent years16. This paper
reports the distribution of body weight and obesity in the
adult population of the capital of Albania, Tirana, in 2001.
Methods
A population-based survey was undertaken in 2001 to
investigate health behaviours, patterns of body weight and
health status in Tirana, Albania, among individuals aged
25 years and over. The Albanian Ministry of Health and the
London School of Hygiene and Tropical Medicine granted
ethical approval for the study.
The primary aim of the study was to determine the
prevalence of type 2 diabetes in the Tirana population.
This determined the required sample size for the study,
which was estimated to be 1188 people to be able to detect
a prevalence of 2.9%, taking 3.7% as the worst value. To
allow for non-response, over-sampling of approximately
25% was undertaken. Given the uncertainties about the
precise resident population in Albania at the study time, a
two-stage cluster sampling technique17 was used based on
a published list of households compiled for the 1997
general elections. Tirana City is divided into 256 zones
(map divisions) and, based on this division, 58 zones were
randomly selected with probability proportional to size.
From each of these 58 zones, we randomly selected
12 households (families with an average of two adults of
age 25 and older). This yielded 696 households, which,
based on available Instituti i Statistikes (INSTAT) data, was
expected to yield at least 1392 adults.
All study respondents were invited to attend a health
centre in Tirana where they were interviewed. Interviews
were in three parts: (1) a standard questionnaire covering
demographic and socio-economic information (sex, age,
family status, education level, income) and health
behaviours (cigarette smoking, alcohol intake, physical
activity at work and during leisure time, and dietary habits
such as food preferences, vegetable intake, type of fat
consumed and other dietary habits); (2) anthropometric
measurements including height, weight, waist and hip
circumferences; and (3) blood samples and a glucose
tolerance test.
Anthropometric measurements were performed using
standardised procedures18. Height was measured without
shoes with the subjects standing fully erect on a flat
surface, with heels, buttocks and shoulders flat to the wall,
and the subject looking straight ahead. Measurement was
made to the nearest cm. Weight was measured to the
nearest 0.1 kg using digital scales, placed on a flat surface.
Subjects wore light clothing with no shoes. Waist
circumference was measured to the nearest cm, halfway
between the lower border of the ribs and the iliac crest,
with the tape horizontal. Hip circumference was measured
to the nearest cm at the maximum circumference, at the
level of the greater trochanter.
BMI was calculated as the weight (in kg) divided by
the square of height (in metres). Participants were
categorised according to relative body weight status
using WHO criteria19 (underweight: BMI , 18:5 kg m22;
normal: BMI ¼ 18:5–24:9 kg m22; overweight: BMI ¼
25:0–29:9 kg m22; obese: BMI $ 30:0 kg m22). Partici-
pants were considered as centrally obese20 if waist-to-
hip ratio (WHR) was 0.95 or over for men and 0.85 or over
for women. Routine data on body weight distribution from
a Western European country, England, were chosen for
comparison21.
Questionnaire design drew extensively on earlier
surveys conducted in the Baltic Republics22–24. The
questionnaire was translated from English into Albanian
by the principal investigator and was back-translated by
another Albanian physician and compared before being
distributed.
Most of the socio-economic factors considered in this
paper (gender, sex, income, education) are self-explana-
tory. The income variable was based on the average family
income in Albania in the year 200025. Respondents
were asked about their educational achievement and
were divided into three groups: those who attended only
primary school, those who attended primary and
secondary schools and those who attended university.
Physical activity during leisure time was categorised as
low (reading, watching television or sedentary activities),
moderate (walking, bicycling or other light activities
(at least 4 h week21)) or high (jogging and other
recreational sports or heavy gardening (at least
4 h week21)). Being sedentary during leisure time was
defined as participating only in sedentary activities such as
reading or watching television during leisure time.
Current smokers were defined as those reporting
smoking at least one cigarette each day. Alcohol
consumption was categorised as follows: never, occasion-
ally (individuals who drink alcohol once a week or less
frequently) and frequently (individuals who drink alcohol
at least two to three times a week).
Statistical analyses were undertaken using SPSS (version
10.0 for Windows). As gender and age are strong
determinants of BMI, the results were stratified by gender
and age. Age-adjusted gender differences in BMI, WHR and
prevalences of obesity and central obesity were estimated
using multiple linear and logistic regression analyses.
The association of age with BMI and WHR was assessed
using analyses of variance and linear regression. For the
categorical outcomes (relative body weight categories,
prevalences of obesity and central obesity), variations by
age group were tested using chi-squared tests. In order to
estimate the overall mean BMI and prevalences of obesity
and central obesity representative of the adult population
of Tirana, age–sex specific means and proportions from
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the study group were applied to the standard population of
Tirana City (as it was in 1998), for males and females
separately. The likelihood of being obese according to a
range of sociodemographic and behavioural variables
(gender, age, education, income, smoking, physical
activity during leisure time, alcohol consumption) was
estimated using multiple logistic regression analysis with
adjustment for all of the other variables. Tests for trends
were conducted for ordinal variables (age, education,
income, leisure-time physical activity level, alcohol
consumption); significant results for these tests are
reported in the text. Because it was not possible to
estimate the variance inflation due to clustering26, it was
decided to use a conservative statistical significance level of
P ¼ 0:01 to reduce the risk of Type I error.
Results
Of the 1540 individuals contacted, 1120 (535 men and 585
women) accepted to participate in the study (response
rate 72.7%). The final sample tended to be slightly older
than the reference population (data available upon
request). For this reason, the results are stratified by age
group and overall mean BMI and prevalence rates are age-
standardised. There were no women known to be
pregnant in the study. The unadjusted mean BMI and
WHR by sex and age group are given in Table 1. Overall,
female participants had a higher mean BMI than males
(age-adjusted difference 0.9 kg m22; 99% confidence
interval (CI) 0.2–1.5; P , 0:001). Gender differences
tended to be larger in older age groups. In both males
and females, mean BMI varied significantly with age
ðP , 0:0001Þ: It tended to increase with age until 45–54
years. After that it decreased slightly in males but it
remained stable in females. The age-standardised overall
mean BMI was 27.6 kg m22 in men and 27.8 kg m22 in
women. In both sexes, WHR increased with age,
particularly in women (in both genders P , 0:001Þ: After
adjusting for age, females had a statistically significant
lower overall mean WHR (age-adjusted difference 20.08;
99% CI 20.10 to 20.07; P , 0:001). Table 2 shows the
distribution of the study group according to relative body
weight categories and the prevalence of central obesity, by
sex and age group. The distribution by body weight
categories varied with age in both genders ðP , 0:001Þ:
Overall, over three-quarters of the respondents had an
excess weight (BMI $ 25 kg m22). Of men, 56.4% and of
women, 42.2% were overweight while the corresponding
figures for obesity were 22.8% and 35.6%. After adjusting
for age, women were significantly more likely to be obese
than males (odds ratio (OR) 1.89; 99% CI 1.33–2.67;
P , 0:001Þ: Age-standardised estimates of the prevalence
of obesity in adults living in Tirana were 22.0% in men and
30.9% in women.
Females were significantly more likely to be centrally
obese than males (age-adjusted OR 1.58; 99% CI 1.11–
2.25; P , 0:001Þ: The age-standardised prevalence of
central obesity in Tirana was estimated to be 21.6% in men
and 29.4% in women.
Table 3 shows the age-adjusted prevalence of obesity
and the odds ratios for the likelihood of being obese in
relation to different covariates. Even after adjusting for all
variables, the probability of being obese remained
particularly high in middle-aged women compared with
women aged 25–34 years (45–54 years: OR 4.87; 99% CI
1.43–16.55). In women, the likelihood of being obese
was inversely related to education levels (P-value for
trend ¼ 0.001) and alcohol consumption (trend
P ¼ 0:008). Income, physical activity during leisure time
and smoking status were not associated with obesity after
Table 1 Unadjusted mean body mass index (BMI) and waist-
to-hip ratio (WHR), by sex and age group
Gender
and age
BMI (kg m22) WHR
group (years) n Mean 99% CI Mean 99% CI
Men
All ages 535 27.7 27.3–28.1 0.90 0.89–0.91
25–34 46 26.1 24.5–27.7 0.86 0.82–0.90
35–44 90 28.3 27.4–29.3 0.89 0.87–0.91
45–54 132 28.6 27.8–29.7 0.91 0.90–0.93
55–64 132 27.9 27.1–28.7 0.91 0.89–0.93
65+ 135 26.9 26.2–27.6 0.91 0.90–0.93
Overall P-value* ,0.001 ,0.001
Women
All ages 585 28.6 28.1–29.0 0.82 0.81–0.83
25–34 50 24.8 23.1–26.5 0.77 0.74–0.80
35–44 115 28.4 27.3–29.4 0.80 0.78–0.83
45–54 157 29.0 28.1–29.9 0.81 0.79–0.82
55–64 169 29.2 28.2–30.1 0.83 0.81–0.84
65+ 94 29.0 28.0–30.0 0.86 0.84–0.88
Overall P-value* ,0.001 ,0.001
CI – confidence interval.
* Significant variation by age for both BMI and WHR, using analyses of
variance.
Table 2 Distribution of the respondents according to relative body
weight category and prevalence of central obesity, by gender and
age group
Gender and
Relative body weight category
Central
age group
(years) n
Underweight
(%)
Normal
(%)
Overweight
(%)
Obese
(%)
obesity
(%)
Men
All ages 535 0.4 20.4 56.5 22.8 24.7
24–34 46 2.2 47.8 41.3 8.7 13
35–44 90 0 15.6 53.3 31.1 18.9
45–54 132 0 12.1 59.1 28.8 26.5
55–64 132 0 20.5 53.8 25.8 24.2
65+ 135 0.7 22.2 63.7 13.3 31.1
Women
All ages 585 0.5 21.7 42.2 35.6 32.5
24–34 50 4.0 58.0 26.0 12.0 14.0
35–44 115 0 23.5 40.9 35.7 29.6
45–54 157 0 16.6 44.6 38.9 22.9
55–64 169 0.6 19.5 40.2 39.6 37.3
65+ 94 0 12.7 52.1 35.1 53.2
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adjusting for other variables. Even after adjusting for all
covariates, the gender difference in obesity remained
highly significant (OR 1.78; 99% CI 1.29–2.45; P , 0:001).
Discussion
This study provides important new evidence on the
prevalences of overweight and obesity in Albania.
However, some methodological issues must be considered
before discussing the findings in detail. One strength of
the study is its relatively high response rate (72.7%) even if
we had anticipated some recruitment difficulties as the
survey involved respondents coming to a central location.
The response rate is similar to the rates achieved in recent
surveys conducted in other countries in transition22–24. In
spite of this, the final sample was not entirely
representative of the general population in terms of age
as it included a lower than expected proportion of
younger people. As this might have led to an over-
estimation of the true prevalence of obesity, overall
prevalence rates were age-standardised to the Tirana City
population (1998 INSTAT data). Although this study
provides the only recent data on body weight distribution
in the largest urbanised part of Albania (including nearly
20% of the Albanian population), they cannot be
generalised to the whole country as it is likely that both
diet and physical activity levels would differ in rural areas.
Thus, our estimates may be higher than what would be
found in a nationally representative survey. A better
understanding of the impact of changing lifestyles in both
urban and rural areas is thus urgently needed in this
society in transition. Another limitation of the study is the
fact that while some respondents were from the same
households, information on variance inflation due to
clustering was not available for the statistical analysis. As a
result, it is possible that the true standard errors of the
Table 3 Age-adjusted prevalence of obesity and adjusted* odds ratio (OR) for the likelihood of being obese, by sex
and other related variables
Men Women
Obesity
Adjusted* OR for
being obese Obesity
Adjusted* OR for
being obese
n % OR 99% CI n % OR 99% CI
Age group (years)
25–34 46 8.7 1.00 50 12.0 1.00
35–44 90 31.1 4.49 1.01–20.04 115 35.7 4.06 1.17–14.15
45–54 132 28.8 4.02 0.93–17.34 157 38.9 4.87 1.43–16.55
55–64 132 25.8 3.80 0.84–17.16 169 39.6 3.52 1.01–12.31
65+ 135 13.3 1.81 0.37–8.91 94 35.1 2.35 0.63–8.83
Overall P-value 0.075 0.009
Education
Primary 36 25.0 1.00 55 58.2 1.00
Secondary 194 23.7 0.70 0.22–2.23 274 38.0 0.47 0.21–1.06
University 305 22.0 0.57 0.18–1.80 256 28.1 0.32 0.13–0.76
Overall P-value 0.40 0.003
Income†
Level 1 (low) 319 20.4 1.00 461 38.0 1.00
Level 2 (average) 132 20.5 0.81 0.37–1.75 87 26.4 0.86 0.39–1.86
Level 3 (high) 84 35.7 1.82 0.80–4.19 37 27.0 0.91 0.30–2.76
Overall P-value 0.042 0.87
Drinking
Never 55 25.5 1.00 170 44.1 1.00
Occasionally 170 17.6 0.58 0.21–1.58 259 34.4 0.67 0.39–1.17
Frequently 310 25.2 0.81 0.32–2.04 156 28.2 0.52 0.27–0.99
Overall P-value 0.29 0.027
Smoking
Never smoker 211 19.0 1.00 446 35.2 1.00
Ex-smoker 123 26.8 1.41 0.68–2.92 26 42.3 1.87 0.61–5.77
Current smoker 201 24.4 1.25 0.64–2.42 113 35.4 1.14 0.62–2.09
Overall P-value 0.45 0.33
Leisure activity
Low 265 20.8 1.00 337 39.8 1.00
Moderate 253 26.1 1.21 0.67–2.19 229 29.3 0.67 0.40–1.14
High 17 5.9 0.23 0.01–3.55 19 36.8 1.28 0.34–4.85
Overall P-value 0.23 0.11
CI – confidence interval.
* Odds ratios are adjusted for all other variables in the multivariate logistic regression analysis.
† Income levels: low – US$50–100; average – US$100–200; high – US$200+.
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estimates were underestimated and that the risk of Type I
error was increased. In an attempt to counterbalance these
effects, we have increased the significance level to P ¼
0:01 and calculated 99% confidence intervals. However, it
is important to note that most significant findings in this
study were significant at the even smaller significance level
of 0.001.
This study found that overweight and obesity are highly
prevalent in Tirana City. Over three-quarters of the
participants in the study had an excess body weight and
we estimated that 22% of men and about 31% of women
aged over 25 in Tirana are obese. The fact that the
prevalence of obesity is considerably higher in this region
of Albania than in Mediterranean countries such as Spain
and Italy is a cause for great concern. Indeed, only 7% of
Italian males and 6% of Italian females aged 15 years and
over were reported to be obese in 199027. This was the
case in 12% of Spanish males and females aged 16 years in
199728. Looking more specifically at middle-aged individ-
uals (35–65 years), results of the MONICA (Monitoring
Trends and Determinants in Cardiovascular Disease)
project also suggest dramatically higher obesity rates in
Albania in this age group than in Italy (14–17% of males,
18–19% of females in 1993/94) and Spain (16% of males
and 25% of females)29. MONICA results for Yugoslavia
(Novi Sad) suggest a higher prevalence of obesity in
middle-aged individuals than in Italy or Spain (20% of
males, 32% of females in 1994/95), but still lower than
what we observed29.
The lack of previous data on body weight patterns in
Albania precludes the identification of time trends in
obesity prevalence, but there are reasons to believe that
there has been a substantial increase in BMI in both sexes
during the past decade. Based on data from other
countries in transition30– 32, it is possible that the
increased urbanisation33 and the modernisation of lifestyle
(e.g. dietary changes, increased inactivity, smoking) have
played a key role in this change.
Few data are available to assess the impact of the
transition process on health patterns in Albania, mainly
due to the lack of information on the situation prevailing
before or early in the transition period. However, mortality
statistics, which are believed to be reliable prior to 1990,
suggest that deaths from cardiovascular diseases in
Albania before the transition period were similar to
those observed in other Mediterranean countries34. An
analysis of the geographical distribution of mortality
within Albania showed that mortality rates were lowest in
the south-west, where most of the olive oil, fruits and
vegetables are produced and consumed35. It is not clear
how these patterns changed during the transition period
as epidemiological data on prevalences of morbidity and
mortality from cardiovascular diseases during this period
are extremely scarce. However, the high prevalence of
overweight among middle-aged males and the strong
association between obesity and central obesity observed
in this study suggest that the country could face major
increases in morbidity and mortality from cardiovascular
as well as other chronic diseases, in the future36,37. This
could have significant implications for healthcare delivery
as the fragile economy of this country still undergoing the
process of transition.
This study showed clear gender differences in the
prevalences of overweight and obesity, with women of all
age groups being more likely to be more obese than men.
This could not be entirely explained by the sociodemo-
graphic and lifestyle factors investigated in this study, even
by differences in physical activity during leisure time.
Women were also significantly more likely to be centrally
obese than males, a finding that parallels the obesity trends.
Similar gender differences have been reported in other
populations38,39. A possible explanation could be the
increased central obesity among women aged 55 years and
over. This can be attributed to oestrogen and the reduction
in physical activity that accompanies ageing and meno-
pause40. However, there are other studies reporting an
inverse gender relation with central obesity41,42.
Among the socio-economic and lifestyle factors
examined in this study, only educational achievement
and alcohol intake were significantly associated with the
likelihood of being obese, and this only in women. In
accordance with findings from other investigators36,43,
there was a tendency for women with a lower education
level to be more likely to be obese compared with those
with a higher level of education. The lack of consistent
relationship with standard socio-economic factors in this
study (including with income – an observation also
reported from surveys conducted in the Baltic countries35)
could be due to the dislocation of income and other
measures of social status in a society such as Albania that
has undergone a massive transformation in a very short
time, making these constructs less relevant as determi-
nants of behaviour44.
In accordance with other investigators45–47, this study
has shown an association between smoking and a lower
prevalence of obesity but one that is not statistically
significant. We did not observe any association with
physical activity level during leisure time. This could be
due to the fact that the questionnaire included only
general questions on physical activity or that routine daily
physical activity levels (e.g. manual work, walking,
cycling) may be more important determinants of overall
physical activity level than leisure-time physical activity48.
More detailed assessment of physical activity, as well as
dietary intake, will be necessary for the development of
effective strategies for the prevention of obesity in Albania.
In conclusion, this study suggests that excess weight
and obesity are major public health problems in Tirana
City, an urbanised part of Albania, and that they may lead
to dramatic increases in morbidity and mortality from non-
communicable diseases in the future if nothing is done to
reduce the current prevalence rates. The problem is more
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generalised than expected, suggesting that health
promotion strategies aiming at preventing and controlling
excess weight gain in Tirana City will need to target
the population as a whole. A more complete exploration
of the correlates of obesity in Albania, including more
precise assessments of modifiable lifestyle behaviours
such as physical activity and dietary intake, would
contribute not only to understanding the determinants of
obesity but also to defining the strategies that are most
likely to be effective in reducing obesity and thus helping
prevent major non-communicable diseases in Albania.
Acknowledgements
We would like to thank all the staff of Diabetic Centre
‘Neo-Style’ in Tirana for their collaboration and support.
This study was funded by the Wellcome Trust (project
grant, no. 061573). However, the Wellcome Trust cannot
accept any responsibility for any information provided or
views expressed. The authors have no conflict of interest.
References
1 World Health Organization (WHO). Obesity: Preventing and
Managing the Global Epidemic. Report of a WHO
Consultation on Obesity. Geneva: WHO, 1998.
2 World Health Organization (WHO). The World Health Report
1998. Life in the 21st Century – A Vision for All. Geneva:
WHO, 1998.
3 National Institutes of Health, National Heart, Lung, and
Blood Institute. Clinical Guidelines on the Identification,
Evaluation, and Treatment of Overweight and Obesity in
Adults. Washington, DC: Department of Health and Human
Services, Public Health Service, 1998; 23.
4 Seidell JC, Vershuren WM, Van Leer EM, Kromhout D.
Overweight, underweight, and mortality. A prospective
study of 48,287 men and women. Archives of Internal
Medicine 1996; 156: 958–69.
5 Manson JE, Willett WC, Stampfer MJ. Body weight and
mortality among women. New England Journal of Medicine
1995; 333: 677–85.
6 Rissanen A, Heliovaara M, Knekt P, Reunanen A, Aromaa A,
Maatela J. Risk of disability and mortality due to overweight
in a Finish population. British Medical Journal 1990; 301:
835–7.
7 Van Itallie TB. Health implications of overweight and obesity
in the United States. Annals of Internal Medicine 1985; 103:
983–8.
8 Hubert HB, Feinleib M, McNamara PM, Castelli WP. Obesity
as an independent risk factor for cardiovascular disease: a
26-year follow-up of participants in the Framingham Heart
study. Circulation 1983; 67: 968–77.
9 Jousilahti P, Tuomilehto J, Vartiainen E, Pekkanen J, Puska P.
Body weight, cardiovascular risk factors, and coronary
mortality: 15 year follow up of middle-aged men and women
in eastern Finland. Circulation 1996; 93: 1372–9.
10 Abbott RD, Behrens GR, Sharp DS, Rodriguez BL,
Burchfiel CM, Ross GW, et al. Body mass index and
thromboembolic stroke in nonsmoking men in older
middle age. The Honolulu Heart Program. Stroke 1994; 25:
2370–6.
11 Schapira DV, Clark RA, Wolff PA, Jarrett AR, Kumar NB,
Aziz NM. Visceral obesity and breast cancer risk. Cancer
1994; 74: 632–9.
12 Le Marchand L, Wilkens LR, Mi MP. Obesity in youth and
middle age and risk of colorectal cancer in men. Cancer
Causes & Control 1992; 3: 349–54.
13 Schaten BJ, Smith GD, Kuller LH, Neaton JD. Risk factors
for the development of type 2 diabetes among men
enrolled in the usual care group in the Multiple
Risk Factor Intervention Trial. Diabetes Care 1994; 17:
288–96.
14 Chan JM, Rimm EB, Colditz GA, Stampfer MJ, Willett WC.
Obesity, fat distribution and weight gain as risk factors for
clinical diabetes in men. Diabetes Care 1994; 17: 961–9.
15 Walker ARP, Adam F, Walker BF. World pandemic of obesity:
the situation in Southern African populations. Public Health
2001; 115: 368–72.
16 Shapo L, McKee M, Cooker R, Ylli A. Type 2 diabetes in
Albania: a rapid increase in a country in transition. Diabetic
Medicine submitted for publication.
17 Henderson RH, Sundaresan T. Cluster sampling to assess
immunization coverage: a review of experience with a
simplified sampling method. Bulletin of the World Health
Organization 1982; 60: 253–60.
18 World Health Organization (WHO). WHO Expert Committee
on Diabetes Mellitus Second Report. Technical Report Series
No. 626. Geneva: WHO, 1980.
19 World Health Organization (WHO). Obesity. Preventing and
Managing the Global Epidemic. Geneva: WHO, 1997.
20 British Heart Foundation, Health Promotion Research
Group. Coronary heart diseases statistics. British Heart
Foundation Statistics Database 2000. Annual Compen-
dium: 2000 Edition. London: British Heart Foundation,
2000.
21 Joint Health Survey Unit. Health Survey for England 1998.
London: The Stationery Office, 1999.
22 Pudule I, Grinberga D, Kadziauskiene K, Abaravicius A,
Vaask S, Robertson A, et al. Patterns of smoking in the Baltic
Republics. Journal of Epidemiology and Community Health
1999; 53: 277–83.
23 McKee M, Pomerleau J, Robertson A, Pudule I, Grinberga D,
Kadziauskiene K, et al. Alcohol consumption in the Baltic
Republics. Journal of Epidemiology and Community Health
2000; 54: 361–6.
24 Pomerleau J, McKee M, Robertson A, Vaask S, Kadziauskiene
K, Abaravicius A, et al. Physical inactivity in the Baltic
countries. Preventive Medicine 2000; 31: 665–72.
25 Forum 2000. National reports on the statistical implications
of the Summit for Social Development – Albania. Presented
at Seminar on Statistics for Social Progress, Geneva, 27 June
2000.
26 Rao JNK, Scott AJ. A simple method for the analysis of
clustered binary data. Biometrics 1992; 48: 577–85.
27 Pagano R, La Vecchia C. Overweight and obesity in Italy,
1990–91. International Journal of Obesity and Related
Metabolic Disorders 1995; 18: 665–9.
28 Moreno LA, Sarrı´a A, Popkin BM. The nutrition transition in
Spain: a European Mediterranean country. European
Journal of Clinical Nutrition 2002; 56: 992–1003.
29 British Heart Foundation Health Promotion Research Group.
European Cardiovascular Disease Statistics, 2000 edition
[online]. Available at: http://www.dphpc.ox.ac.uk/bhfhprg/
stats/2000/europe/homepage.html
30 Caballero B. Symposium: Obesity in developing countries:
biological and ecological factors. Introduction. Journal of
Nutrition 2001; 103: 866S–70S.
31 Maire B, Lioret S, Gartner A, Delpeuch F. Nutritional
transition and non-communicable diet-related chronic
diseases in developing countries. Sante´ 2002; 12: 45–55.
32 Raleigh VS. World population and health in transition.
British Medical Journal 1999; 319: 981–4.
33 Government of Albania. Interim Poverty Reduction Strategy
Paper, May 2000.
L Shapo et al.476
34 Gjonca A, Bobak M. Albanian paradox, another example of
protective effect of Mediterranean lifestyle?. Lancet 1997;
350: 1815–7.
35 Gjonc¸a A. Communism, Health and Lifestyle. The Paradox of
Mortality Transition in Albania 1950–1990. Westwood, CT:
Greenwood Press, 2001.
36 Daly PA, Solomon CG, Manson J. Risk modification in the
obese patient. In: Manson J, Ridker P, Gaziano JM,
Hennekens C, eds. Prevention of Myocardial Infarction.
New York: Oxford University Press, 1996; 231–63.
37 Lapidus L, Bengtsson C, Larsson B, Pennert K, Rybo E,
Sjostrom L. Distribution of adipose tissue and risk of
cardiovascular disease and death: a 12 year follow-up of
participants in the population study of women in
Gothenberg, Sweden. British Medical Journal (Clinical
Research Edition) 1984; 289: 1257–61.
38 De Pablos-Velasco PL, Martinez-Martin FJ, Rodriguez-Perez
F. Prevalence of obesity in a Canarian community.
Association with type 2 diabetes mellitus: the Guia
Study. European Journal of Clinical Nutrition 2002; 56:
557–60.
39 Ramos de Marins VM, Varnier Almeida RMR, Pereira RA,
Barros MBA. Factors associated with overweight and central
body fat in the city of Rio de Janeiro: results of a two-stage
random sampling survey. Public Health 2001; 115: 236–42.
40 Taylor RW, Keil D, Gold EJ, Williams SM, Goulding A. Body
mass index, waist girth, and waist to hip ratio as indexes of
total regional adiposity in women: evaluation using receiver
operating characteristic curves. American Journal of
Clinical Nutrition 1998; 67: 44–9.
41 Abdul-Rahim HF, Abu-Rmeileh NM, Husseini A,
Holmboe-Ottesen G, Jervell J, Bjertness E. Obesity and
selected co-morbidities in an urban Palestinian population.
International Journal of Obesity and Related Metabolic
Disorders 2001; 25: 1736–40.
42 Aranceta J, Perez RC, Serra ML, Ribas L, Quiles IJ, Vioque J,
et al. Prevalence of obesity in Spain: the SEEDO’97 study.
Spanish Collaborative Group for the Study of Obesity.
Medicina Clı´nica (Barcelona) 1998; 111: 441–5.
43 Pomerleau J, Pudule I, Grinberga D, Kadziauskiene K,
Abaravicius A, Bartkeviciute R, et al. Patterns of body weight
in the Baltic Republics. Public Health Nutrition 1999; 3:
3–10.
44 Gilmore A, McKee M, Rose R. Determinants of and
inequalities in self-perceived health in Ukraine. Social
Science & Medicine 2002; 55: 2177–88.
45 Seidell JC. Obesity in Europe: scaling an epidemic.
International Journal of Obesity 1995; 19(Suppl. 3): S1–4.
46 Klesges RC, Klesges LM. The relationship between body
mass and cigarette smoking using a biochemical index of
smoking exposure. International Journal of Obesity 1993;
17: 585–91.
47 Bennett N, Dodd T, Flatley J, Freeth S, Bolling K. Health
Survey for England 1993. London: HMSO, 1995.
48 Sharp I, White J, Rogers L. Physical Activity: An Agenda for
Action. London: National Forum for Coronary Heart Disease
Prevention, 1995.
Body weight patterns in Albania 477
